Beta-adrenergic effects on transmembrane 45Ca fluxes in isolated smooth muscle cells.
The effect of the beta-adrenergic agent isoproterenol (ISO) on transmembrane fluxes of 45Ca was assessed in smooth muscle cells in suspension. Exposure of the cells to this smooth muscle relaxant provoked a large (13-fold) transient increase in 45Ca efflux from the isolated cells. This effect was blocked by the beta-adrenergic antagonist pindolol and mimicked by exposure of the cells to dibutyryl adenosine 3',5'-cyclic monophosphate. ISO had no significant effect on 45Ca binding or on 45Ca influx in those cells, thus the ISO-induced increase in 45Ca efflux appears to reflect increased Ca2+ extrusion from the smooth muscle cells. Because the ISO-induced increase in 45Ca efflux was abolished by pretreatment of the cells with the Na+-K+ pump inhibitor ouabain and by lowering extracellular Na+ levels, we propose that the increased Ca2+ extrusion in response to ISO is coupled to increased activity of the plasmalemmal Na+-K+ pump via increased Na+-Ca2+ exchange.